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Abstract
Registered Dietitian Nutritionists (RDNs) need to understand the unique
needs of the transgender population and be prepared to participate in multi-disciplinary
groups to help those transitioning maintain health and well-being. Currently, no studies
examine a nutritional intervention specifically with this population.
The purpose of this survey was to determine if RDNs are consulted for nutritional
counseling either before or during hormone replacement therapy. An anonymous, online
survey invitation letter was distributed to the transgender community. It was also posted
to a support group on Facebook. Participants had to be over 18 years old, live in the
United States, self-identify as transgender, and currently be on hormone replacement
therapy. There were 92 completed responses representing 29 states. Of these, 31.87%
have had gender reassignment surgery, but only 8.70% of the respondents received
nutritional counseling from a RDN.
Transgender individuals undergoing hormone replacement therapy are typically
not receiving nutritional counseling from RDNs.
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INTRODUCTION
Background
In recent years, members of the transgender community have garnered a great
deal of media attention. From celebrity athletes publicly transitioning from their sex
assigned at birth to controversial bathroom legislation being discussed in local and state
governing bodies, the public has become aware of the existence of transgender
individuals. With the spread of knowledge of this community across the country, people
are more likely to publicly express their gender identity even if it goes against their
gender assigned at birth. As the transgender community grows, workers in the healthcare
disciplines will start to encounter them in their practice more often. Registered Dietitian
Nutritionists need to understand the unique needs of this segment of the population and
be prepared to participate in multi-disciplinary groups to help those transitioning
maintain their health and well-being.
Dr. Walter Bockting, co-director of the Lesbian Gay Bisexual Transgender Health
Initiative, Division of Gender, Sexuality, and Health, at Columbia University defines the
term “Transgender” as someone that identifies as a gender other than that assigned at
birth. 1 For the purposes of this thesis, a trans-woman is an individual that was assigned
male at birth but now identifies as female, and a trans-man is an individual that was
assigned female at birth but now identifies as male. When a transgender individual is said
to transition, it refers to their changing gender role from that assigned at birth to the
gender they identify as.1
There are multiple ways in which a transgender person can transition to conform
to their perceived gender. There are those that superficially alter their outward
1

appearance and those that medically transition. Medically transitioning can not only refer
to the use of hormone replacement therapy, but it can also refer to gender reassignment
surgery. The World Professional Association for Transgender Health’s Standards of Care
outlines the recommended criteria for hormone therapy to include persistent, welldocumented gender dysphoria, the capacity to make a fully informed decision, the age of
majority, and that any medical or mental health concerns be well controlled.2
Transgender people seeking hormone replacement therapy to align with their selfidentified gender must be evaluated by a medical team including physicians,
endocrinologists, and psychiatrists.
The purpose of this research is to determine whether or not Registered Dietitian
Nutritionists are consulted for nutritional intervention or counselling either before or
during hormone replacement therapy.
Trans-Male (FtM) Cardiovascular Risks
Trans-men on hormone replacement therapy show an increase in their serum
triglyceride, total cholesterol, and low-density lipoprotein (LDL).2-8 Studies by Elbers et
al. and Ott et al. also found a decrease in high-density lipoprotein (HDL)3,6 which is a
known risk factor for cardiovascular disease. Four studies also documented an increase in
trans-men’s overall body weight with the subcutaneous fat area decreasing and visceral
fat area increasing.3,4,6,7 Elbers et al. also found that visceral fat is a stronger
cardiovascular risk factor than weight and total body fat.3
When it comes to insulin resistance and diabetes, there were conflicting reports.
The study by Elbers et al. showed that testosterone treatment did not cause a change in

2

fasting glucose, fasting insulin, nor glucose utilization and showed neutral effects on
insulin sensitivity.3 However, Wierckx et al. did show a higher prevalence of type 2
diabetes than in the control groups8 and in a study by Gooren et al., the researchers found
a decrease in insulin sensitivity.7 The study by Wierckx et al. concluded with the
recommendation of complete for the management of cardiovascular risk factors such as
hypertension, hypercholesterolemia, and smoking before starting hormone replacement
therapy.8 Such management would include nutrition therapy.
Trans-Female (MtF) Cardiovascular Risks
An adverse effect of cross-sex hormone therapy for trans-women was an increase
in risk for thromboembolism, an important risk factor for cardiovascular events.2,5,6
According to Wierckx et al., estrogen therapy effects may depend on the individual’s
cardiovascular health at the start of therapy, and estrogen can aggravate pre-existing
cardiovascular disease.8 Estrogen treatment in trans-women has been associated with
elevated cardiovascular morbidity and mortality.5,8,9
Wierckx et al. continued to find that in trans-women, there is a significant
increase in the risk of developing cardiovascular disease, with at least one study showing
almost a twofold rate of cardiovascular incidence compared with the general population.8
Elbers et al. and Ott et al. showed an increase in both systolic and diastolic blood
pressures.3,7 Elbers et al. also found an increase in body weight, but with a stronger gain
in the subcutaneous fat area and a reduced ratio between visceral and subcutaneous
abdominal fat.3 According to Wierckx et al., a higher prevalence of type 2 diabetes has
been found when compared with control groups,8 and a decrease in insulin sensitivity has
been noted by Gooren et al. as well.7
3

Nutritional Interventions for Cardiovascular Health
Asscheman et al. found that lifestyle behaviors, which include healthy diets,
smoking cessation, and regular exercise, may help to reduce cardiovascular risk.9
Transgender individuals undergoing cross-sex hormone therapy are at a high risk of
developing either risk factors for cardiovascular disease or experiencing cardiac events.
There is sufficient evidence gathered through the results of many studies, one of which
was done by Reddy and Katan that allow Registered Dietitian Nutritionists to recommend
nutritional interventions, at both population and individual levels, in an effort to reduce
cardiovascular risk.10 Specifically, the Dietary Approaches to Stop Hypertension (DASH)
Diet, which is high in fruits and vegetables, low-fat dairy, whole grains, fish, and nuts
and low in animal protein and sugar, is known to lower cardiovascular disease risk.11
The Mediterranean Diet has also been shown to reduce the risk of cardiovascular
disease, but there is no uniform definition of this diet in published studies. Common
features of the diet are high numbers of servings of fresh fruit and vegetables with an
emphasis on root vegetables and greens, whole grains, fatty fish, lower fat dairy products,
abundant nuts and legumes, use of olive oil, lean meats and lower amounts of red meat.
The Mediterranean Diet is typically moderate in total fat, relatively low in saturated fat,
high in polyunsaturated fatty acids (especially omega-3), and high in fiber.11
Little is understood on how the diet effects an individual’s risk factors for
developing venous thromboembolism. Neither the DASH Diet nor Mediterranean Diet
specifically look at their effect on venous thromboembolism, for which trans-women
have a heightened risk. There is evidence from a study conducted by Steffen et al. that
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indicates a more plant based diet with increased fish and less red and processed meat, is
associated with a lower incidence of venous thromboembolism.12
Both trans-men and trans-women could benefit from following a heart healthy
diet, such as the DASH Diet or Mediterranean Diet. Both diets could potentially help
reduce the risk of cardiovascular disease and also are in line with the studies for dietary
interventions for venous thromboembolism, which is especially important for transwomen.
Trans-Male (FtM) Bone Health Risks
In studies conducted by Van Caenegem et al. and Gooren et al., trans-men, after
being on cross-sex hormone therapy for extended time, show an altered bone geometry
with larger bones compared to the female control group.4,13 Researchers found that even
after a year, trans-men showed higher bone turnover rates which, if not matched with a
corresponding amount of bone remodeling, is associated with accelerated bone loss.7,14
Although there is a higher level of bone turnover, some studies have shown that there is
not necessarily a corresponding increase in bone mineral density. According to Gooren et
al., this means larger, but not as dense bones, which could potentially lead to osteopenia
or osteoporosis.7
It is thought that the increase in muscle mass that most trans-men experience in
the first year of therapy puts a great deal of strain on their bones, which leads to the
stimulation of higher bone modeling and remodeling. In one study, the trans-male
treatment group had 30% less body fat mass and 9% more lean body mass when
compared with the cis-gender female (those assigned female at birth) control group.4 In
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this same study, an increase in the visceral fat deposits and a decrease in subcutaneous
fan in trans-men after one year of testosterone administration, showing a more typically
masculine body fat distribution pattern.4
Trans-Female (MtF) Bone Health Risks
Trans-women tend to have lower muscle mass than age-matched cis-gender men,
making their bones smaller than average even before the start of hormone replacement
therapy.15 Studies have shown that over long-term hormone replacement therapy, transwomen show a decrease in bone turnover with an increase in bone loss. Their bones
become smaller and similar to control groups of cis-gender women.7,13,16 It was found
that with eight or more years of hormone treatment, there tends to be lower areal bone
mineral density and trans-women have smaller bone sizes when compared to cis-gender
men in the control groups.13,15
A study conducted by Wierckx et al. showed that trans-women demonstrated
significantly higher levels of osteopenia and osteoporosis than either control cis-gender
women or trans-men.2 Osteoporosis was found primarily in the lumbar spine and distal
arm, both places at high fracture risk in an accident.2 Van Caenegem et al. reported that
serum 25-OH vitamin D levels were also significantly lower in trans-women than in
control groups.15 Sosa et al. believe that the smaller bones lead to trans-women being
shorter than the control group.17
Nutritional Interventions for Bone Health
To help prevent bone loss, physical activity, dairy intake, and safe sunlight
exposure should be encouraged.13 Nutrients to consider in dietary interventions are
6

calcium, vitamin D, protein, phosphate, and sodium.11 High calcium intake has been
shown to reduce the loss of bone in postmenopausal women while urinary calcium
excretion is linked with an increased sodium consumption.18
Calcium (1000 mg/day) and vitamin D (800 to 1000 units/day) are generally
recommended for individuals who either are at risk or have been diagnosed with either
osteopenia or osteoporosis.11 In a recent study by Carol A. Sedlak, et al., it was found that
transgender individuals only consumed around 800 mg of calcium daily and their daily
walking time was only about 17 minutes.19 Trans-women might also consider following a
low sodium diet, reducing dietary sodium to 1500 mg/day, as well as refraining from
excessive protein consumption to help prevent calcium loss through their urine.18
In addition to consuming enough calcium and vitamin D, to help prevent
osteoporosis, studies have found that higher fruit and vegetable intake have a beneficial
effect on bone density as people age.20 Vitamin K and zinc are also needed for healthy
bones. Vitamin K deficiency has been linked to low bone density and an increased risk of
fractures,21 and zinc is a mineral that is required for the renewal and mineralization of
bone.22
Barriers to Healthcare Access
Healthcare disparities, which arise due to lack of access to healthcare place the
transgender population at a high risk for poor health outcomes.23 These outcomes include
an increased mortality and depression in the transgender community among those who do
not receive optimal care.24 While traditional healthcare barriers still affect the transgender
population, such as racial or socio-economic issues25, there are other transgender specific
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barriers to healthcare as well. A major barrier is societal stigmatization against the
transgender community.26-28
Social stigma affects the physical and mental health of transgender individuals28,
and it makes those who are transgender reluctant to tell the medical providers they do see
about their transition history.26 Without an efficient way of collecting and tracking
transition information across disciplines, the unique needs and long-term outcomes of the
transgender community are largely unknown.26 Reisner, et al., provide some realistic
suggestions to help make it easier for healthcare workers to collect this information.
These include standardizing the lexicon and developing a definition for the population.29
Within the field of nutrition education, both the Supplemental Nutrition
Assistance Program – Education (SNAP-Ed) and the Expanded Food and Nutrition
Education Program (EFNEP) already have nondiscrimination policies in place.30 These
policies prohibit discrimination based on gender identity and sexual orientation.
Unfortunately, few of the education programs or studies have looked at ways to become
more inclusive to the Lesbian, Gay, Bisexual, Transgender (LGBT) community.30
The Diagnostic and Statistical Manual (DSM-5), published by the American
Psychiatric Association, no longer uses the diagnosis of “gender identity disorder” for
transgender individuals, but instead now uses “gender dysphoria.”31 This shift in
terminology moves the diagnosis away from a disordered identity to an
acknowledgement of the distress some transgender individuals feel due to inner conflict
between their assigned gender at birth and their personal gender identity. The American
Psychiatric Association has made a first step to helping alleviate the mental health stigma
that used to accompany the transgender community by moving away from labeling
8

transgender individuals as having a disorder and instead now focusing on the inner
dysphoria felt by those transitioning.28
Overall Literature Findings
Cardiovascular and bone health risks will continue to be a part of the transition
process for transgender individuals due to their hormone replacement therapy. To help
reduce the barriers to healthcare, providers and educators must take it upon themselves to
become more culturally competent.32 Healthcare providers should be aware of not only
the unique medical needs of the transgender community19 but also need to help their
transgender clients and patients to navigate the healthcare system for better, more
comprehensive care.23 These risks have known interventions that have been shown to
either delay or prevent the onset of long-term complications. These interventions are only
accessible with proper access to all the healthcare disciplines, including services of a
Registered Dietitian Nutritionist.
Registered Dietitian Nutritionists should be part of the multi-disciplinary team
treating transgender individuals undergoing hormone replacement therapy. Even though
there is little research into long-term hormone replacement in the transgender community,
studies do exist are in agreement on the topics of cardiovascular and bone health in this
population. Counseling by Registered Dietitian Nutritionists can play a substantial role in
the prevention and treatment of cardiovascular disease and bone health issues. The
nutritional interventions for both risk factors are healthful diets which would cause no
harm to those following them. These dietary interventions could help offset the additional
risk factors of hormone replacement therapy, potentially preventing the onset of
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cardiovascular disease in the transgender population. The same could be said for dietary
interventions for bone health and osteoporosis.
There are no studies that examine at nutritional intervention specifically with the
transgender community, which limits the conclusions that can be drawn from the
literature. Research into the effects of these dietary interventions needs to be conducted in
transgender populations to determine their effectiveness.
METHODS
Study Design and Participation
The investigation was delivered as an online, self-reporting questionnaire survey.
The questionnaire survey was composed primarily of closed-ended questions, with one
open-ended question. The participants were self-identified as transgender undergoing
hormone replacement therapy, over the age of 18, and live in the United States of
America. Participants voluntarily chose to participate in an online survey to determine if
they have received nutrition counseling from a Registered Dietitian Nutritionist during
their transition treatment plan.
Setting
The survey recruitment letter with survey link was posted to an online support
group and sent out through various mailing lists that enabled referral sampling to take
place. The Facebook group that participants were recruited from was called The Rogue
Transgender Support Circle with approximately 1,108 members (9/16/17). This is a
support group for those that identify as transgender and their allies.
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Other participants received the invitation to participate in the survey from mailing
lists they might belong to or through referral recruitment. Email lists included those
through these transgender activits: Kayla Gore, Transgender Services Specialist at
OUTMemphis in Memphis, TN; Flex Jones, Black Trans Advocate in Winston Salem,
NC; and Aiden Kosciesza, Transgender Rights Activist in Philadelphia, PA.
Recruitment
Participants were recruited through email contact lists, referral recruitment, and
through a Facebook transgender support group. The recruitment letter was posted
publicly to the Facebook support group with the researcher having no way to know who
responds to the survey request, which protected the anonymity of the participants. To also
help maintain the anonymity of the participants, the study researchers did not have access
to the mailing lists, but gave the approved recruitment letter to Ms. Gore, Mr. Jones, and
Mr. Kosciesza for distribution. Individuals who received the recruitment letter through a
mailing list were then able to pass it on to other interested parties, leading to referral
recruitment.
Inclusion Criteria: If participant did not meet all four criteria, they were
excluded:
1) Self-identify as transgender
2) Over the age of 18
3) Undergoing hormone replacement therapy
4) Reside in United States
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Consent: Consent was given before the start of the online survey. There was a one
page online consent form that includes the purpose of the research study, the length of
time the study is expected to take, the expected benefits to the participants, and any risks
associated with the study. The online consent form also informed the participant that they
were able to withdraw at any time.
The online consent form had contact information for both the primary researcher
and the University of Memphis Institution Review Board (IRB). Before beginning the
survey, the participant had to click the “I Agree” button, therefore consenting to
participate in the research study. There was also an “I Do Not Agree” button for those
that did not consent. If the participant chose this button, they were not be able to take the
survey. The online consent form can be seen in Appendix A.
Phase 1: Data Collection
The survey recruitment letter was sent on January 11, 2018 to the three points of
contact, Ms. Kayla Gore, Mr. Aiden Kosciesza, and Mr. Flex Jones, via email for
distribution to their mailing lists and contacts. The survey recruitment letter was also
posted to the Facebook transgender support group, The Rogue Transgender Support
Circle, on January 11, 2018. The survey recruitment letter is provided in Appendix B.
The survey was hosted on a paid version of SurveyMonkey. The survey questions are
listed in Appendix C. Results were compiled via SurveyMonkey in an Excel document.
The survey window was three (3) months long, with a start date of January 11, 2018 and
an end date of April 11, 2018.
Phase 2: Follow-up
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Rewards: Participants had two optional questions at the end of the survey where
they could enter their email address. The first was for a chance to win one (1) $50
Amazon gift card. Once the survey window closed, a winner was randomly chosen out of
the email addresses submitted by participants that chose to enter the drawing for the $50
Amazon gift card. The winner was notified via email, and once positive contact was
made, the $50 Amazon gift card was delivered electronically to the email address
provided. Once the drawing had been completed, all submitted email addresses were
deleted to protect the identity of respondents.
The second optional question was for nutritional information regarding both
cardiovascular health and bone health to be sent to them via email. These two educational
flyers were written at a sixth grade level according to the Gunning Fog Index.33 Once the
survey window closed, participants that submitted their email address for the nutrition
education follow-up were sent the one page cardiovascular and one page bone health
nutrition education sheets via email.
If a participant had additional nutrition related questions and they initiated
communication, the primary researcher helped them locate a Registered Dietitian
Nutritionist in their geographic area. Once the education materials were sent, all email
addresses were deleted to protect the identity of respondents and the researcher did not
initiate any additional contact with any participants. The education handouts can be seen
in Appendix D.
Data Analysis
The responses from the survey questions were analyzed using the relative
frequency method. The responses to the closed questions were coded for data entry and
13

analysis. By using these codes, the frequency for each question was obtained to
determine the number of responses.34 These frequencies were then converted to
percentages and accompanied by the total sample size. This was then compared to the
data exported from SurveyMonkey for accuracy.
The one open ended question was analyzed using semantic content analysis and
the major themes that emerged from the responses were developed.35 The themes were
then grouped using the relative frequency method and the frequencies were converted to
percentages. All question responses were noted in an excel document and graphed for
easier explanation. The graphs show the response percentages for each question of the
survey.34
RESULTS
A total of 107 participants started taking the survey, with 92 of them completing
the survey. Ten individuals did not meet eligibility criteria and were unable to take the
survey; five participants that were eligible chose not to complete the entire survey so
these were excluded. As seen in Table 1, around half of participants reported that they
identify as trans-male (female-to-male), or identify as trans-female (male-to-female), and
a small amount chose the ‘other’ option. Of the seven participants that chose ‘other,’ all
of them wrote in that they identify as non-binary. Most of the participants that chose the
‘other’ option stated that they also identify as trans-masculine or on testosterone and the
rest also identify as transfeminine. See Table 1.
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Table 1. “What is your gender identity?” (n=92).
Answer Options
Trans male

Response Percent
46.74%

Response Count
43

45.65%

42

7.61%

7

(female-to-male)
Trans Female
(male-to-female)
Other
(Please specify)

Of the 92 respondents, 81 reported that they receive their hormone replacement
medication from their medical provider, a few reported getting it from an online
pharmacy, and a small amount from a friend or peer. Six of them chose the ‘other’
answer option with a third saying they get it from a local pharmacy, a third from the
Veterans Administration, and a third from Planned Parenthood. None of them reported
obtaining their hormone replacement medication from a gym or coach and all responded.
See Table 2.
Table 2. “Where do you receive your hormone replacement medication from?” (n=92).
Answer Options
My Medical Provider

Response Percent
88.04%

Response Count
81

Online Pharmacy

3.26%

3

Friend or Peer

2.17%

2

Gym or Coach

0.00%

0

Choose Not to Answer

0.00%

0

Other

6.52%

6

(Please Specify)

One person chose to skip question 3, which asked if they have had gender
15

reassignment surgery. Of the 91 participants that responded, most (2/3) said no, they have
not had gender reassignment surgery while 1/3 said that yes, they have had gender
reassignment surgery, and one person chose not to answer. See Table 3.
Table 3. “Have you had any form of gender reassignment surgery?” (n=91)
Answer Options
Yes

Response Percent
31.87%

Response Count
29

No

67.03%

61

Choose Not to Answer

1.10%

1

All 92 respondents answered the question “Which of the following best describes
where you live?” Approximately half of the participants reported living in an urban area,
one-third in a suburban area, and the rest in a rural area. See Table 4.
Table 4. “Which of the following best describes where you live?” (n=92).
Answer Options
Rural

Response Percent
11.96%

Response Count
11

Urban

54.35%

50

Suburban

33.70%

31

All 92 participants chose to answer the question “During your transition, what
sources have you received nutritional counseling or advice from? By nutritional
counseling, we mean advice on eating healthier or having a healthier diet. Please check
all that apply.” Friends and family had the most number of people choose it, followed by
blogs and doctors. About a third of the participants reported that they received nutritional
counseling from either a pharmacist, the television, a gym trainer, health food stores, or
podcasts. A fifth of participants chose either academic journal, magazine, or news sites.
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Social media and those who said they have not received nutritional counseling or advice
both were chosen by almost a third of the participants. Less than one-fifth of participants
reported speaking to a Registered Dietitian Nutritionist or a nurse. No one chose weightloss counselors as their answer.
Almost a fifth of the participants chose the “other” option for this question. Writein responses included having taken nutrition classes, workplace sponsored health coach,
various health oriented websites, support groups, therapist/psychiatrist, weight loss apps,
and nutrition plans that come with exercise videos. Refer to Table 5.
This survey included one qualitative question to better understand why
participants receive nutritional counseling from the source they reported in the previous
question. 63 responses were recorded in response to the question “If you received
nutritional counseling or advice, why was this where you got it from?” Table 6 shows the
top fifteen words and phrases used in the responses. Refer to Table 6.
The majority of the respondents answered the question “Are you following a
special diet during your transition?,” with 1 person skipping this question. Over half of
the participants said that they are not following a special diet on during their transition.
Gluten free diet, diabetic diet, Atkins diet, and the Macrobiotic diet all had similar, small
response rates.
Almost one-third of the participants chose ‘other’ and specified eating patterns
such vegan or plant based, meal replacements such as Soylent or other meal shakes,
limiting potassium rich foods due to food/drug interaction concerns, the Ketogenic diet,
anabolic fasting, and lack of resources for health foods. No one reported that they

17

followed the alkaline diet, blood-type diet, DASH diet, Dukan diet, Mediterranean diet,
osteoporosis diet, Paleo diet, raw food diet, South Beach diet, Weight Watchers, or
Whole 30. Refer to Table 7.
Table 5. “During your transition, what sources have you received nutritional
counseling or advice from? By nutritional counseling, we mean advice on eating
healthier or having a healthier diet. Please check all that apply.” (n=92)
Answer Options
Academic Journal

Response Percent
9.78%

Response Count
9

Blog

28.26%

26

Doctor

30.43%

28

Family/Friends

34.78%

32

Gym Trainer

6.52%

6

Health Food Stores

6.52%

6

Magazine

9.78%

9

News Sites

13.04%

12

Nurse

8.70%

8

Pharmacists

4.35%

4

Podcast

6.52%

6

Registered Dietitian

8.70%

8

Social Media

27.17%

25

Television

5.43%

5

Weight-Loss Counselors

0.00%

0

I have not received

27.17%

25

18.48%

17

Nutritionist

nutritional counseling or
advice
Other (please specify)
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Table 6. “If you received nutritional counseling or advice, why was this where you got
it from?” (n=63)
Answer Options
Nutrition

Response Percent
15.87%

Response Count
10

Weight

15.87%

10

Unsolicited Advice

11.11%

7

Diet

9.52%

6

Sources

9.52%

6

My Health

7.94%

5

Doctor’s Advice

6.35%

4

Wanted to Be Healthy

6.35%

4

Easy Access

4.76%

3

Internet

4.76%

3

Lack of Resources

4.76%

3

Social Media

4.76%

3

News Articles

3.17%

2

Convenient

3.17%

2

Potassium Concerns

3.17%

2

Two participants skipped the next questions, which left 90 participants who
answered “Are you aware of specific risk factors associated with your hormone
replacement therapy? Please click all that apply.” Almost two-thirds of respondents were
aware of an increased risk of blood clots and an increased risk of high blood pressure. A
little over a third knew about an increased risk of osteoporosis, and half were aware of an
increased risk of heart attack. A little over 40% of participants were aware of an
increased risk of stroke, and almost a quarter of an increased risk of diabetes.
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Table 7. “Are you following a special diet during your transition?” (n=91)
Answer Options
Alkaline Diet
Atkins Diet

Response Percent
0.00%
2.20%

Response Count
0
2

Blood-Type Diet

0.00%

0

DASH Diet

0.00%

0

Diabetes Diet

4.40%

4

Dukan Diet

0.00%

0

Gluten Free Diet

5.49%

5

Macrobiotic Diet

1.10%

1

Mediterranean Diet

0.00%

0

Osteoporosis Diet

0.00%

0

Paleo Diet

0.00%

0

Raw Food Diet

0.00%

0

South Beach Diet

0.00%

0

Weight Watchers Diet

0.00%

0

Whole 30 Diet

0.00%

0

I am not following a
special diet during my
transition.
Other (please specify)

59.34%

54

27.47%

25

Approximately ten percent of participants said that they were not aware of any
specific risk factors associated with their hormone replacement therapy, and a slightly
over ten percent chose the ‘other’ write-in option. The write in responses included an
increase in cancer risk, high cholesterol and potassium, aggravation of existing mental
health issues, high red blood cell count, and weight gain. Refer to Table 8.
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Table 8. “Are you aware of specific risk factors associated with your hormone
replacement therapy? Please click all that apply.” (n=90).
Answer Options
Increased Risk of Blood

Response Percent
56.67%

Response Count
51

57.78%

52

35.56%

32

51.11%

46

Increased Risk of Stroke

42.22%

38

Increased Risk of Diabetes

23.33%

21

I am not aware of any

11.11%

10

12.22%

11

Clots
Increased Risk of High
Blood Pressure
Increased Risk of
Osteoporosis (Weak
Bones)
Increased Risk of Heart
Attack

specific risk factors
associated with my
hormone replacement
therapy.
Other (please specify)

The last question, “For demographic purposes, what state do you live in?” was
answered by all 92 respondents. Options included all 50 states and the District of
Columbia. Twenty-nine states were represented, with largest percentage of participants
from Pennsylvania, followed by Tennessee. Refer to Table 9. States not listed in Table 9
were not chosen by any participants.
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Table 9. “For demographic purposes, what state do you live in?” (n=92).
Answer Options
Alabama

Response Percent
2.17%

Response Count
2

Arizona

1.09%

1

California

3.26%

3

Colorado

3.26%

3

Delaware

1.09%

1

Florida

1.09%

1

Georgia

1.09%

1

Illinois

1.09%

1

Indiana

2.17%

2

Kansas

1.09%

1

Kentucky

1.09%

1

Maryland

1.09%

1

Massachusetts

1.09%

1

Michigan

2.17%

2

Mississippi

1.09%

1

Missouri

4.35%

4

New Mexico

1.09%

1

New York

4.35%

4

North Carolina

1.09%

1

North Dakota

1.09%

1

Ohio

5.43%

5

Oregon

1.09%

1

Pennsylvania

33.70%

31

Tennessee

13.04%

12

Texas

3.26%

3

Utah

1.09%

1

Vermont

1.09%

1

Virginia

3.26%

3

Wisconsin

2.17%

2
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DISCUSSION, CONCLUSIONS, RECOMMENDATIONS, AND LIMITATIONS
Discussion
This research study had a strong response, with 92 responses in 13 weeks and was
almost evenly split between those who identify as trans-male and identifying as transfemale. It is believed that the transgender population in the United States could be as
much as 390 per 100,000 adults, but researchers believe that could be underestimated due
to a lack of standardized questions regarding transgender as a gender identity.36
Meerwijk, et al., noted that on the question regarding gender identity, responses beyond
the more understood trans-male and trans-female were written in by participants. This
gives credence to the idea that using transgender as a label for this gender-variant
population might be less effective than originally thought.36 The gender identity of “nonbinary” written in multiple times on this survey supports the findings of Meerwijk et al.
While the majority of participants in this survey reported that they receive their
hormone replacement therapy through their medical provider, some (5.43%) reported that
they get their medications through other sources. A small percentage of participants on
this survey reported getting their hormone replacement therapy drugs from an online
pharmacy or from friends and family. Metastasio, et al. found in recently published study
that the primary cause for transgender individuals obtaining hormones through sources
other than their medical provider, is that they do not have access to the necessary
specialists.36,37 This is due to either discrimination among health care providers or long
waiting lists to become patients in specialty clinics.37 Stigma within the health care field,
and self-prescribing of hormone therapy means that the individuals taking these
medications are not being adequately monitored for adverse events.38
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Lack of access to the necessary specialists might also account for the majority of
participants reporting that they have not had gender reassignment surgery. While
approximately half of the participants reported that they live in an urban area, the rest live
in either rural or suburban areas. The more rural the area, the less likely that specialty
clinics exist to serve the transgender community. TransHealth, an online website that that
specializes in collecting and sharing information on healthcare providers that work with
the transgender community, list 24 health clinics that specialize in trans-health care. Only
4 of these clinics are located in the Southern United States, and all of them are located in
major metropolitan areas.39
The top responses to where participants receive their nutritional counseling
included their friends/family, their doctor, blogs, and social media. These are all sources
that participants either have to access to receive their hormone replacement therapy or
sources with very easy access without personal interactions with (unknown) healthcare
practitioners. This could be attributed to participants’ reactions to common barriers to
access or possible stigma they feel in traditional healthcare facilities.23,28
Twenty-nine participants reported having had gender reassignment surgery, but
only 8.70% of participants reported receiving nutritional counseling from a Registered
Dietitian Nutritionist (RDN). Theses surgeries are typically performed in large hospitals.
Even though hospitals employee RDNs for nutrition consults and education, transgender
patients are not routinely flagged for a nutrition consult. This could be due to the RDNs’
lack of knowledge of the nutritional needs of the transgender population on hormone
replacement therapy, or a lack of physicians’ understanding of the role a RDN could play
in this population. A third of the responses for why they receive nutrition counseling
24

from their reported source had to do with a concern for healthy nutrition or the
participants’ weight. Both of these concerns could be addressed by a qualified RDN.
The majority of participants reported that they are aware of risk factors
associated with their hormone replacement therapy. The lack of consultations with RDNs
is suggestive that the participants are unaware of the nutritional implications of these risk
factors. With over half the participants reporting they were not on a special diet at the
time of this survey, there is further support for the idea that the participants are not aware
of the health benefits and education a RDN could provide. RDNs have known and proven
interventions to help delay or prevent the onset of osteoporosis20-22 and cardiovascular
disease,10,12 both of which are major risk factors for this population.
Conclusions
The majority of transgender individuals on hormone replacement therapy in this
study population are not receiving nutritional counseling from RDN. This could be due to
a number of factors, including stigma and other barriers to access in the healthcare field
or a lack of knowledge on either the RDN’s or the transgender individual’s part.
Transgender individuals on hormone replacement therapy could potentially benefit from
medical nutrition therapy provided by a qualified Registered Dietitian Nutritionist.
Recommendations
More research is needed to determine evidence based guidelines for nutritional
counseling in the transgender community, especially for those on hormone replacement
therapy. Registered Dietitian Nutritionists need to be better educated about this
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population. This would help alleviate potential stigma in the field and reduce barriers to
healthcare access faced by the transgender population.
Limitations
Limitations to this survey include a small sample size and lack of national
response. Due to the study being completely anonymous for participants, the four
inclusion criteria questions were self-reported by participants and the researchers could
not guarantee that participants met the criteria.
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Appendix A
Online Survey Consent Form
You are being invited to participate in a research study titled Nutrition Counseling for
Transgender Individuals on Hormone Replacement Therapy. This study is being done by
Sara Zellers from the University of Memphis in Memphis, TN. You were selected to
participate in this study because you feel that you meet the inclusion criteria of being 18
years old or older, self-identify as transgender, are currently on hormone replacement
therapy, and live in the United States of America.
The purpose of this research study is to determine if transgender individuals who are on
hormone replacement therapy have had nutritional counseling or dietary advice, and if so,
from whom or what sources are they getting this advice. If you agree to take part in this
study, you will be asked to complete an online survey/questionnaire. This
survey/questionnaire will ask about the sources, if any, you have received diet or
nutrition advice or counseling from, what kind of diet, if any, you follow, and if you are
aware of certain health risks. The survey will take you approximately 10 minutes to
complete.
You may not directly benefit from this research; however, we hope that your participation
in the study may help Registered Dietitian Nutritionists recognize a gap in coverage when
it comes to nutrition education and the transgender community.
We believe there are no known risks associated with this research study; however, as
with any online related activity the risk of a breach of confidentiality is always possible.
To the best of our ability your answers in this study will remain confidential. We will
minimize any risks by only the primary researcher and her faculty sponsor having
passwords to the online survey, only reporting data as aggregate figures, and deleting all
optional email addresses at the close of the survey.
Your participation in this study is completely voluntary and you can withdraw at any
time. Your choice to complete this survey in no way will impact any services you might
be receiving from other sources. You are free to skip any question that you choose.
If you have questions about this project or if you have a research-related problem, you
may contact the researcher, Sara Zellers at 865-599-9840. If you have any questions
concerning your rights as a research subject, you may contact the University of Memphis
Institution Review Board (IRB) at 901-678-2705 or irb@memphis.edu.
By clicking “I agree” below you are indicating that you are at least 18 years old, have
read and understood this consent form and agree to participate in this research study.
Please print a copy of this page for your records.

I Do Not
Agree

I Agree
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Appendix B
Win a $50 Amazon Gift Card! Participate in a Research Study on Nutrition
Counseling During Hormone Replacement Therapy
Hello!
You are invited to participate in a research study consisting of an online
questionnaire on nutrition counseling during hormone replacement
therapy. Participation in this survey is voluntary and answers will be kept completely
confidential and anonymous. If you choose to participate, the questionnaire will take
approximately 10-15 minutes to complete. Upon completion of the survey, you will
be given the option to enter a drawing for a $50 Amazon gift card as well as the
option to have nutrition information sent to you. The winner will be drawn and
nutrition information will be sent after the survey period closes. I hope that this
research will help to make Registered Dietitian Nutritionists more aware of a gap in
nutrition education coverage in the transgender community. To be eligible to
participate you must be 18 years or older, self-identify as transgender, be
undergoing hormone replacement therapy, and live in the United States of America.
To access the questionnaire, please click on the link below:
https://www.surveymonkey.com/r/NutritionCounselingSurvey
If you have any questions about this survey/research, feel free to contact the primary
researcher, Sara Zellers at NutritionCounselingSurvey@gmail.com.
Also, questions or concerns regarding integrity and ethics in research and
scholarship at University of Memphis may be directed to:
IRB Administrator
Office of Sponsored Programs
University of Memphis
315 Admin Bldg
Memphis, TN 38152-3370
irb@memphis.edu
901-678-2705
Thank you for your time and help in this matter.
Sincerely,
Sara Zellers
Dietetic Intern
Masters of Science in Nutrition
University of Memphis
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Appendix C
Survey Questions: Will be presented using a paid version of Survey Monkey online.
Questions 1-4 will be seen first on their own screen. If the answer is ‘no’ to any of
these four, then the participant will be thanked for their time and will not be able to
complete the rest of the survey.
1. Are you 18 years old or over?
a. Yes
b. No
2. Do you identify at transgender?
a. Yes
b. No
3. Are you undergoing hormone replacement therapy?
a. Yes
b. No
4. Do you live in the United States of America?
a. Yes
b. No
If the participant answers yes to all four of the initial questions, then the rest of the
survey will be opened up for them to finish.
5. What is your gender identity?
a. Trans male (female-to-male)
b. Trans female (male-to-female)
c. Other: ________________
6. Have you had any form of gender reassignment surgery?
a. Yes
b. No
c. Choose Not To Answer
7. Which of the following best describes where you live?
a. Rural
b. Urban
c. Suburban
8. During your transition, what sources have you received nutritional counseling or
advice from? By nutritional counseling, we mean advice on eating healthier or
having a healthier diet. Please check all that apply.
a. Doctor
b. Blog
c. Nurse
d. Gym Trainer
e. Podcast
f. Registered Dietitian Nutritionist
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g. Magazine
h. Family/Friends
i. Television
j. Social Media
k. News Sites
l. Academic Journal
m. Pharmacists
n. Health Food Stores
o. Weight-Loss Counselors
p. Other: _________________
q. I have not received nutritional counseling or advice.
9. Why is this / are these the source(s) you take nutritional counselling or advice
from? If you have not received nutritional counseling or advice, please tell us why
this is?
a. ______________________________________________________
10. Are you following a special diet during your transition?
a. DASH Diet
b. Paleo Diet
c. Mediterranean Diet
d. Whole 30 Diet
e. Weight Watchers Diet
f. Atkins Diet
g. Dukan Diet
h. South Beach Diet
i. Osteoporosis Diet
j. Gluten Free Diet
k. Alkaline Diet
l. Blood-Type Diet
m. Macrobiotic Diet
n. Diabetes Diet
o. Raw Food Diet
p. Other: _______________
q. I am not following a special diet during my transition.
11. Are you aware of specific risk factors associated with your hormone replacement
therapy? Please check all that apply.
a. Increased Risk of Thromboembolism
b. Increased Risk of High Blood Pressure
c. Increased Risk of Osteoporosis
d. Increased Risk of Heart Attack
e. Increased Risk of Stroke
f. Increased Risk of Osteopenia
g. Increased Risk of Diabetes
h. Other: ________________
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i. I am not aware of any specific risk factors associated with my hormone
replacement therapy.
12. For demographic purposes, what state do you live in?
a. A drop down menu of all 50 states will be at this point.
13. If you would like to be entered into the drawing for the $50 Amazon e-gift card,
please enter you email address in the answer box. If you do not, please leave this
question blank. All email addresses will be deleted once the winner is drawn at
random at the close of the survey.
a. Email Address: ___________________
14. If you would like to be sent a one-time email with nutrition information, please
enter you email address in the answer box. If you do not, please leave this
question blank. All email addresses will be deleted at the close of the survey and
once the information has be sent.
a. Email Address: ___________________
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